Glucose, glutathione, and cellular response to spermine oxidation products.
Bovine serum amineoxidase (BSAO) oxidatively deaminates polyamines, which contain primary amine groups with formation of several toxic products, H2O2, and aldehyde(s). We evaluated the role of glucose metabolism via the pentose phosphate cycle and the level of intracellular glutathione on cytotoxicity induced by each of the toxic products in Chinese hamster ovary (CHO) cells. Glucose protected cells against cytotoxicity in the presence of BSAO at low spermine concentrations ( < 50 microM), where H2O2 was the only toxic species present. When catalase was present, cytotoxicity is attributed to spermine-derived aldehyde(s). Glucose did not protect cells against cytotoxicity induced by spermine-derived aldehyde(s), nor by the aldehyde acrolein. Hydrogen peroxide produced by spermine and BSAO stimulated pentose cycle activity, whereas the aldehyde(s) did not. Depletion of intracellular glutathione with L-buthionine sulfoximine (1 mM, 24 h) sensitized cells to the cytotoxic effects of both H2O2 and the aldehyde(s) produced by spermine and BSAO. The pentose cycle and the glutathione redox cycle have an important role in protection against H2O2 generated from spermine oxidation. Glutathione appears to have a role in protecting cells against cytotoxicity attributed to spermine-derived aldehyde(s), most likely by conjugation in a reaction catalyzed by glutathione S-transferase, whereas metabolism of glucose via the pentose cycle did not. The metabolism of both glucose and glutathione, affect the cellular response to H2O2 and aldehyde(s) derived from spermine, although different pathways are involved.